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Abstract 
In this research we approach the particular realities of the schools located at the fisherman and tourist village of Taganga (Santa 
Marta, Colombia) with the intention of fostering and investigating the inclusion of fishermen’s traditional knowledge in the 
science classrooms through a teaching sequence. Two intercultural science education initiatives: “teaching as a bridge between 
scientific knowledge at school and traditional ecological knowledge” and “culturally-sensitive science education” were placed in
dialogue for this process. In order to inquire into the necessary conditions to consolidate the teaching sequence an intervention 
prototype was developed for the “seasons of the year” unit in elementary school, in collaboration with local teachers, fishermen
and a woman. Then it was implemented at a local school by a teacher in a third grade elementary school science classroom 
(involving 8-9 years old students). Based on classroom observations during the prototype implementation, discourse analysis of 
classroom interactions, and semantic interpretations of students’ narratives, our analysis suggests that the intervention prototype 
may be explicitly designed to assist teachers in getting involved in dialogues with different ways of knowing and, also, in 
promoting awareness and recognition of different knowledge systems. This may demand particular guidelines in the intervention 
design for confronting arguments and looking for complementarities between arguments, as well as for enriching the value 
criteria used during class to approach ideas and concepts. 
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1. Introduction 
In this research we approach the particular realities of the schools located at the fisherman and tourist village of 
Taganga (Santa Marta, Colombia) with the intention of fostering and investigating the inclusion of fishermen’s 
traditional knowledge in the science classrooms through a teaching sequence. Our work follows the theoretical and 
methodological assumptions of educational design research (Plomp, 2009). Moreover, we place in dialogue two 
intercultural science education initiatives: on the one hand, the proposal of “teaching as a bridge between scientific 
knowledge at school and traditional ecological knowledge” (Molina & Mojica, 2013), which promotes 
communication between the world of science and the students’ personal worlds by placing different knowledge 
systems at the same field, attempting to understand the symbolic processes at stake.  On the other, the proposal of 
“culturally-sensitive science education” (El-Hani & Mortimer, 2007) that promotes processes in which the diversity 
of students’ worldviews, and especially the non scientific ideas they bring to the class, finds a place in the 
argumentative processes in the science classroom, in an effort to negotiate possible agreements and (co-)live with 
differences if a negotiated solution is not reached. We present here some results concerning the construction, 
application and evaluation of the first prototype of a teaching sequence for use in classes of natural sciences oriented 
for dialogue and understanding of different ways of knowing in the schools of Taganga. The following questions 
guided this analysis: What were the characteristics of this intervention prototype? How did the characteristics of the 
prototype promote or not the configuration of learning environments marked by dialogues between ways of 
knowing? How fishermen’s traditional knowledge was included and negotiated in the classroom and how it helped 
fulfilling the learning aims of the intervention? How did students express ideas and knowledge through narratives 
during the intervention? 
2. Methods 
The intervention prototype was developed during a period of four months with the participation of teachers from 
the three local schools (one teacher per school). One of the teachers was a taganguero (a person born in Taganga) 
from a family long established in the village. Two local and experienced fishermen leaders and a taganguera woman 
currently involved in routine collection of fisheries data also participated in the development of the intervention 
prototype. The first author coordinated contacts, interviews and meetings oriented to exchanging perspectives and 
experiences, activity planning, text and scripts editing, and teaching materials preparation, such as booklets for 
teachers and students, as well as cultural tales. This process was helped by the use of the a priori justification criteria 
discussed by Méheut (2005) in three educational dimensions (epistemological, cognitive, and didactic). All these 
activities were videotaped, audio recorded or registered in a field diary, and semi-structured interviews were 
performed with all the teachers after developing the intervention prototype.  
The intervention prototype was developed for the “seasons of the year” unit, for elementary school third grade (or 
any other grade in which weather, seasons of the year or fishing themes were taught, with an overemphasis on 
subtropical or Andean weather and climate conditions, or industrial fisheries, taking less consideration of 
intertropical or coastal conditions, or small-scale fisheries). The choice of the “seasons of the year” unit was 
justified by the role that fishermen’s knowledge can play in studying and understanding weather and climate 
variations, as well as for analyzing the possible effects that recent unexpected or extreme variations may have on 
navigation, fishing, and welfare of fishermen communities. Moreover, to bring that scenario which is close to 
students’ reality may constitute possible positive and affective impacts on pupils. Thus, the learning goals of that 
intervention prototype concerned the recognition of local fishermen’s traditional knowledge on the subject, the 
recognition of local weather, climate and fishing cyclical variations, and the comparison and differentiation of 
intertropical and subtropical climate seasons. The intervention prototype was designed to be implemented in 
approximately 6-8 classes of 90 minutes each. As one of the a priori justification criteria used for the development 
of the prototype (the didactic criterion) is greatly influenced by restrictions on school time, it is important to 
consider that the seasons of the year unit should deserve a better place in the local schools’ Institutional Educational 
Projects, as these are meant to be designed, taking into account the social, economic and cultural conditions of their 
environment (COLOMBIA, 1994).  
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Teacher and student booklets were developed to assist the implementation of eight different teaching sessions 
which were composed by one or several activities. 1st session: writing individual letters for an alien to explain “how 
the climate and fishing in Taganga is”; writing a collective invitation for a local fisherman for a meeting with the 
students in the classroom; 2nd session: searching for differences between intertropical and subtropical climate 
seasons and introducing the concepts of intertropical dry and wet (rainy) seasons based on an internet video (Video 
1: Estaciones del Año. http://www.youtube.com/watch?v=RoXEieTejDg&list=PLBE267D92AB03689A) and 
discussions about environmental temperature and rainfall variations; 3rd session: exploring local climate and fishing 
relationships based on four cultural tales constructed in collaboration with local fishermen and a woman, containing 
descriptions of local environmental and climatic conditions and fishermen’s activities and traditional knowledge; 4th
session: developing local “climate and fishing calendars”, using a radial format divided into twelve months for 
coloring and tagging fish figures; 5th session: revising and discussing the calendars with the help of the local 
fisherman previously invited for the class; 6th session: exploring ways for estimating seawater temperature and 
rainfall, after the display of an internet video (Video 2:  Por qué llueve? https://www.youtube.com/watch?v=Tm45w-
80otc), discussing local rainfall and superficial seawater temperature regimes, using two formats having twelve 
thermometer and rain gauge figures for each month of the year, for coloring the given values which were based on 
scientific data from the literature; 7th session: enriching local "calendars" with the studied rainfall and seawater 
temperature regimes using brackets on the radial format, including discussions on the relationship and contexts of 
application of the scientific and traditional knowledge in the resulting "calendar", and 8th session: writing individual 
letters for an alien explaining “how the climate influences fishing in Taganga”.  
This prototype was then implemented by one of the teachers in a local third grade elementary school science 
classroom (involving twelve 8-9 years old students). The teacher was a taganguero with a degree in computing who 
strived for including local fishing situations during math lessons. Most students were from Taganga and had 
fishermen relatives, and the school was characterized by the promotion of religious practices. During the 
intervention, all classes were videotaped or audio recorded. Moreover, students’ activities that were registered in the 
student booklet were photographed. A data gathering tool in which students had to write a letter for an alien was also 
applied to get different narratives from the students along the intervention (Molina, 2012). Students’ narratives were 
photographed and additional semi-structured interviews were performed with them and the teacher after the 
intervention. For the classroom we analyzed, a map of events, containing all the teaching sessions and activities 
performed by the teacher during the implementation of the intervention prototype, was prepared and relevant 
teaching episodes were transcribed for discourse analysis (Amaral & Mortimer, 2006). Students’ letters to the alien 
and interviews were transcribed into digital text and then coded for learning analysis and for the interpretation of 
semantic contents, which were done under the principles of a more general analytical structure that is called 
conglomerates of relevance (Molina, 2012). Within this analytical structure, the value criteria on which students’ 
ideas rely are interpreted and hierarchized in order to discern and amplify the argumentative contexts that can be 
found in their ideas. 
3. Results and discussion 
3.1. Characteristics and implementation of the intervention prototype 
As the teacher performed classes in different ways, it was possible to recognize four different blocks of classes 
along the intervention. During the first block (Classes 1 and 2) the teacher performed the suggested activities for the 
1st and 2nd sessions of the intervention. Nevertheless, as the teacher was not satisfied with the video proposed for the 
comparison of intertropical and subtropical seasons and the introduction of wet and dry intertropical seasons (Video 
1), he displayed also the video proposed for the 6th session (Video 2) and a third video proposed by him (Video 3: 
Las estaciones del Año y el Dia y la Noche.  https://www.youtube.com/watch?v=1NRi6nOy_FA). These videos 
were not directly discussed by the teacher, however, afterwards he introduced concepts and ideas on subtropical 
seasons and intertropical dry and wet seasons, discussing them with the students, using mediated and immediate 
sources of knowledge, bringing ideas from videos (e.g., seasonal plant flowering, leaf fall or snow fall), common 
local weather descriptions (e.g., rainy, sunny, hot, cold, and also a local hailstorm event) and school concepts (e.g., 
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major world climate zones and pisos térmicos or thermal floors). The concept of thermal floors was also added by 
the teacher during the intervention to highlight the great diversity of climates that could be found in the Sierra 
Nevada de Santa Marta region, in which Taganga is located. During the second block (Classes 3 to 7), the teacher 
performed the suggested activities for the 3rd, 4th and 5th sessions. During these classes, the teacher promoted two 
meetings with two local fishermen, including a student’s grandfather, and also an extra-school field trip to a nearby 
fishing beach (locally known as ancón). These meetings and field trip were performed before the development of 
local “climate and fishing calendar” by each student. Thus, these local calendars were not revised by the fishermen, 
as proposed in the prototype. The teacher, in turn, did not make any attempt to summarize or discuss with the 
students the experiences, ideas or knowledge that circulated during those classes. Nevertheless, the use of the radial 
format provided in the student booklet, promoted among students the revision of the cultural tales and the search for 
ideas and knowledge from previous classes. During the third block (Classes 8 to 10) the teacher performed the 
classes following his usual teaching pattern, which was observed in his classes before the intervention, for the 
proposed exploration of ways for estimating seawater temperature and rainfall (first part of the 6th session of the 
intervention). For instance, instead of using an internet video (Video 2), he used dictations on several themes, such 
as rain gauges, temperature, thermometers, and thermometer measurement units. He also proposed several 
homeworks and guided the construction of rain gauges and collection of precipitation data at home, which were not 
fully accomplished by the students. Nevertheless, the teacher did not discuss them with the pupils. During the fourth 
block (Classes 11 and 12), the teacher asked the students to develop the rainfall and superficial seawater temperature 
figures supplied in the student booklet and discussed them with the pupils (last part of the 6th session). The teacher 
guided comparisons and discussions using mediate and immediate sources of knowledge, such as monthly scientific 
data from the figures, and fishermen climate descriptions (e.g., strong winds, locally known as brisa, and rainy 
seasons), intertwined with local everyday weather descriptions and situations (e.g., feel the water is hot or cold when 
taking a bath in the beach during a rainy day), developing interesting descriptions and relationships between the 
weather and the sea conditions. The 8th session of the intervention was also performed during this block, in class 12.  
In contrast, the 7th session was not accomplished during the intervention.  
The implementation of the prototype took longer than previously planned (12 classes of 45-150 minutes each vs. 
6-8 classes of 90 minutes each). This may suggest that to apply the intervention, the teacher would need to shift time 
from other subjects and activities, which would be worthwhile, in terms of the observed mobilization of local 
knowledge during the intervention, and gains in students’ understanding of the reality in which they live and the 
body of knowledge of fishermen in their area. Moreover, students’ engagement was greatly enhanced during the 
application, as well as their reading interest by means of the use of the cultural tales. In addition, students’ behavior 
problems, such as bullying attitudes, were noticeably reduced as reported by the teacher after the intervention. The 
implementation of the intervention also differed from the planned prototype in further respects. On one hand, the 
teacher added to the intervention a school concept (thermal floors) that helped showing different climate zones that 
were familiar for the students. He also promoted the participation of a fisherman that was a student’s relative 
(grandfather) during the intervention, and included an extra-school field trip to a nearby beach. On the other hand, 
the teacher did not use the internet videos (Videos 1 and 2) as proposed in the prototype. The teacher claimed that 
these videos did not address local weather and climate conditions. However, the video that was then proposed by the 
teacher (Video 3) neither had these characteristics, emphasizing the difficulty that represents for the teacher getting 
such materials and interpreting them. Finally, the local “climate and fishing calendars” developed by the students 
were not revised by the visiting fishermen, as proposed for the 5th session, nor they were enriched with rainfall and 
superficial seawater temperature regimes, as proposed for the 7th session. This may be indicating the necessity for 
specific directions in the prototype to assist teachers in suggesting links between teaching sessions and activities. 
These directions may also include protocols for developing systematic summaries and discussions on fishermen’s 
traditional knowledge, that could lead to the problematization of students’ local climate and fishing calendars, 
resulting in school research projects that could promote students’ critical thinking, and, also, their awareness about 
local socioenvironmental issues. Fishermen raised, for instance, worries about the extreme weather variations that 
were taking place locally (e.g. as when they mentioned the problem of too much sea calmness, in Spanish, 
demasiada calma), making complex the prediction of weather, climate and fishing cyclical relationships in recent 
years.
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3.2. Configuration of learning environments through the implementation of the intervention prototype 
The teacher performed several strategies for dialoguing with the students, and relevant teaching episodes were 
identified during some teaching sessions, such as those aiming at searching for differences between intertropical and 
subtropical climate seasons (2nd session), and those in which rainfall and superficial seawater temperature figures 
were developed and discussed (6th session). Nevertheless, although teacher and students confronted arguments and 
searched for possible solutions based on mediate and immediate sources of knowledge (e.g., concerning a 
disagreement about the absence or presence of rains during the months with strong winds, locally known as brisas), 
little empowerment of both, teacher and students, was observed in searching new arguments from scientific and 
traditional perspectives, as well as in promoting awareness and recognition of different knowledge systems, possibly 
because the intervention prototype had not specific directions to summarize and/or compare different ideas or 
arguments. Therefore, problematic descriptions were common during those confrontations (e.g., a rise of sea water 
temperature during rainy months as a consequence of an increase in sea water salinity), as well as some poor 
descriptions in some students’ narratives (e.g., wet and dry intertropical seasons as sometimes rainy and sometimes 
hot, or sometimes rainy and sometimes not rainy). The lack of awareness and recognition of different knowledge 
systems may explain the apparent teacher resistance in getting involved in dialogues with different ways of 
knowing, observed during the teaching sessions aiming at studying the local climate and fishing relationships and 
cyclical variations (3rd, 4th, 5th sessions). During these teaching sessions dialogues were noticeably restricted to the 
exchange of small directions and commentaries between the teacher and some of the students. In this case the 
intervention prototype did not give specific directions to summarize and compare the four cultural tales which, in 
addition, lacked titles, drawings or questions that could have promoted student brainstorm and critical thinking, and 
also, the search for climate and fishing relationships. 
The recognition of local fishermen’s traditional knowledge and the promotion of awareness and recognition of 
different knowledge systems were also hindered by a poor focus during the classes on searches and understandings 
of patterns of weather, climate and fishing cyclical variations. In contrast, classes focused mainly on monthly 
weather and fishing characteristics, as well as on similarities and differences among months. Therefore, most 
students did not show awareness about climate and fishing seasonal changes and relationships, as observed during 
students’ interviews and narratives, but showed an increased in weather understanding and description of 
relationships between the weather and the sea conditions, as observed in some teaching sessions. Moreover, there 
were few opportunities during the intervention to compare the local conditions of Taganga with other places and 
environments, hindering the recognition of general patterns such as intertropical average environmental temperature 
but variable precipitation, in contrast to subtropical high environmental temperature variability throughout the year.  
3.3. Ideas about Taganga’s climate and fishing 
The ideas that students express about climate and fishing in Taganga (1st session) were oriented by eight different 
value criteria (e.g. aesthetic, emotional, ethical, naturalist, religious, spatial, temporal and utility). The ethical 
criterion was used by the students to express values (e.g., experience of old fishermen or grandfather; importance of 
fish in human nutrition; giving and receiving fish as gifts among friends and fishermen), and socioenvironmental 
worries (e.g., lack of rain; presence of storms; decline of fishing captures). The naturalist criterion was used by the 
students to express empirical knowledge (e.g., about rain presence/absence, formation of streams by rains, beach 
depths), corporal sensations (e.g., feelings of being hot/cold), and relationships between them (e.g., feelings of being 
cold during the rain). Students also express ideas about clothing against cold weather, and appearance of rainbows 
after rains, using the naturalist criterion. The spatial criterion was used to express journeys to nearby beaches or 
towns; list particular places and marine biota; highlight fishermen’s and relatives’ homes in fishing beaches; and to 
describe Taganga’s parties and celebrations. Moreover, students also used aesthetic (e.g., beautiful towns, beaches, 
and rainbows), utility (e.g., swimming in the beach for cooling during a hot day; capturing fish for sale), temporal 
(e.g., days for swimming; dates of religious and cultural celebrations) and religious (e.g., “I think it rains because 
God is sad”) criteria. An emotional criterion was also used by a student to express his love for Taganga, as someone 
born in the place, and also, his duty to love and take care of it (an ethical criterion). However, four of these criteria 
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(e.g. ethical, naturalist, temporal and spatial) were influenced by teacher commentaries or directions during the 
composing of students’ narratives. A similar situation happens when a second narrative about how the climate 
influences fishing (8th session) was about to be written by students. That time, the teacher discusses specific ideas 
that rely on a naturalistic criterion, which were also expressed by students, such as fishermen’s descriptions about 
fish that migrate with strong winds (brisas), and the captures that are expected in thunder rainy days. These analyses 
help reveal how the ideas expressed by the Taganga’s students about climate and fishing rely on diverse value 
criteria, which could help redesign the intervention prototype in relation to the value criteria that could be used to 
approach ideas and concepts during class. These findings are in agreement with Molina et al. (2006), who showed 
that students’ ideas about nature in different regions and cultural contexts of Colombia rely on diverse value criteria.  
4. Final remarks 
Further analysis of these results will provide key elements for a better understanding of Taganga science 
classroom realities regarding the inclusion of local fishermen’s traditional knowledge. It will also provide important 
elements for the redesign of the intervention and, in particular, for engaging teachers in actions that can better 
promote its goals. The analysis presented here suggests that the intervention prototype may be explicitly designed to 
assist teachers in getting involved in dialogues with different ways of knowing and, also, in promoting awareness 
and recognition of different knowledge systems. This may demand particular guidelines in the intervention design 
for confronting arguments and looking for complementarities between them, for example, between scientific and 
traditional knowledge. Finally, as students’ ideas about climate and fishing rely on diverse value criteria, as shown 
by the analyses of students’ narrative, the intervention design might also include particular guidelines for enriching 
value criteria used to approach ideas and concepts during class.  
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